CHAPTER VIII
ATMOSPHERIC CIRCULATION: GENERAL PRINCIPLES (Continued) VARIATION OF WIND WITH HEIGHT
Irregularities, Gusts or Puffs.—Though the wind at an altitude of 200 meters or more is comparatively steady, except in very rough or mountainous regions, near the surface of the earth any appreciable wind that may exist is always in a turmoil, owing to surface friction that checks the lower layer while the layers above tumble forward and down, and to numerous obstructing objects that block its course and introduce cross-currents. Hence its direction constantly changes through many degrees, while the velocity irregularly but persistently fluctuates from one extreme to another. At one instant the actual velocity may be anything up to 50 per cent or more greater than the average velocity, while a second or two later it may be fully 50 per cent less than the average. The greater the average velocity the greater, roughly, in the same proportion, the absolute change, as illustrated by Fig. 42. So great, indeed, are these irregularities that places near the surface of the earth not more than 15 meters (50 feet) apart, though having the same average wind direction and velocity, commonly have different, often very different, simultaneous directions and velocities, and therefore, for the instant, radically different winds.
These facts are of great importance with reference to the wracking effect winds have on houses, bridges, and other structures. They also deeply concern the aviator when starting and landing. But, however valuable for many reasons an exact knowledge of surface air movements would be, it is obvious that they defy all formulae, and that mathematical equations can no more predict the course and speed of a given portion of turbulent surface air than they can mark the path and fix the velocity of water in the swirls and eddies of a mountain torrent. Nevertheless, the average effect of a group of wind eddies, like the average effect of a large number of gas molecules, does profitably yield to mathematical discussion, and it is possible now, from the classical papers of Ekman,1 Aker-blom,2 Taylor,3 Hesselberg and Sverdrup,4 Richardson,5 Jeffreys,6 and
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